The adoption and implementation of Total Quality Management (TQM) are related to a company's culture. The relationship between cultural orientation and the implementation of TQM practices among certified Singapore contractors is investigated from an organizational culture perspective. The Competing Values
INTRODUCTION
Compelling reasons exist as to why the study of Total Quality Management's (TQM) implementation in organizations warrants the study of organizational culture of these organizations. The concerns stem from the nature of TQM as a management philosophy (Roney, 1997) and its practical orientation towards the management of organization. The implementation of TQM is likely to be manifested in an organization's practices. If we consider organizational culture consists broadly of practices and basic values (Hofstede, 2001; Schein, 1985) , there is then a natural relationship between TQM and organizational culture.
Implementing TQM requires the understanding of organizational culture and changing of its underlying values so that quality becomes a state of mind of organizational members. This proposition has been made in the manufacturing and service industry (see for example Sinclair and Collins, 1994; Kekäle and Kekäle, 1995; McNabb and Sepic, 1995; Sousa-Poza et al, 2001 ; and others).
Similar exhortation has been echoed from the construction fraternity (see for example Federle and Chase, 1993; Demski, 1993; Low and Teo, 2004; and others) . In this respect, Shammas-Toma et al (1998) have stressed the need of changing organizational culture so that attitudes and expectations within organizations can be in line with TQM's philosophy. In other words, an organizational culture built around TQM must be present so that a foundation of quality can be prevalent (Love and Li, 2000) .
Hence, a need to understand the relationship between organizational culture and the implementation of TQM practices is essential. A useful starting point is to study the effect of organizational culture on TQM implementation. We have conducted an empirical study to verify this effect among Singaporean construction companies. The study investigates how organizational culture at the construction firm level is related to the implementation of TQM practices in that firm. The organization cultural profiles of local contractors were first explored. These profiles were then linked to the implementation of TQM practices in those firms.
LITERATURE REVIEW

Organizational culture and TQM practices
The implementation of TQM practices and organizational culture is mutually dependent. Organizational culture "constrains" the way TQM practices are implemented in organizations. This constraining perspective of organizational culture on TQM practices is based on the congruence and selection arguments of contingency theory (Yeung et al, 1991) .
Adopting the perspective of system theory, Nadler and Tushman (1980) considered organizations to consist of subparts or components which must be consistently structured and managed for organizations to be effective.
Organizational subparts must be in a state of congruence. The components of formal organizational arrangements that comprise of structure, processes, methods, and procedures i.e. the organizational practices, are required to be explicitly and formally developed to be in line with organizational strategy (Nadler and Tushman, 1980) . Practices form part of organizational culture. As organizational culture dictates the way an organization responds to environmental stimuli (in the form of strategy) (Schein, 1985) , the congruence argument implies that TQM practices are the manifestations of organizational culture.
In relation to the concept of congruence, Van de Ven and Drazin (1985) have articulated the concept of "fit" as adherence to a linear relationship between context and structure. "Fit" implies that the design of an organization must adapt to the characteristics of its context for survival and/or effectiveness ( Van de Ven and Drazin, 1985) . The design of an organization includes the structure and processes (i.e. practices) of the organization. Organizations must select and adapt the structural patterns and suitable practices that match their particular circumstances while simultaneously maintain internal consistency ( Van de Ven and Drazin, 1985) . In the selection argument, fit is the result of an evolutionary process of adaptation . Consequently, only those TQM practices that are effective will be retained over time. Both arguments, i.e. the requirements for "fit" and "congruence" have implied that organizational culture constrains on the choice of TQM practices. The cultural constraint argument advocates that as organizational culture becomes entrenched, the organization selects TQM practices that are consistent with its existing culture (see, for example, Cameron and Quinn's (1998) , and Kekäle's (1999) works linking organizational culture and quality management practices).
Organizational culture
Adopting the conception of organizational culture propounded by Cameron and Quinn (1998) , organizational culture refers to "the taken-for-granted values, underlying assumptions, expectations, collective memories, and definitions present in an organization, . . . it reflects the prevailing ideology people carry inside their heads, it conveys a sense of identity to employees, provide unwritten and, often, unspoken guidelines for how to get along in the organization, and enhances the stability of the social system that they experience." (Cameron and Quinn, 1998: 14) Organizational culture thus conceived has many manifestations.
These manifestations are likely to be associated with the organizational members' value orientations conditioning and conditioned by the organizational culture.
While the shared cognitive assumptions of organizational members are difficult to measure, cultural values manifestations of beliefs and artifacts can be systematically assessed (Yeung et al, 1991) . With the instrument developed by Cameron and Quinn (1998) and their colleagues, the value orientations of cultural members can be extracted and represented in cultural profiles. These cultural profiles are ideal types that can be used to characterize the organizational culture.
Four ideal types have been identified: hierarchy, clan, adhocracy, and market (Cameron and Quinn, 1998) . The main characteristics of the ideal types are given in Table 1 .
Although there are four distinctive cultural categories, in reality, organizations are unlikely to reflect only one cultural type. To be effective, the adoption of some elements of each of the four cultural ideal types is necessary (Zammuto and Krakower, 1991; Cameron and Quinn, 1998) .
Total quality management domains
The synthesis of the philosophy, principles, and interventions of the TQM proponents in both construction-and non-construction-based studies has allowed us to identify eight possible domains for the TQM framework. (Crosby, 1979; Juran and Gryna, 1980; Feigenbaum, 1983; Ishikawa, 1985; Deming, 1986; Saraph et al, 1989; Burati et al, 1992; Chase, 1993; Anderson et al, 1994; Dean and Bowen, 1994; Flynn et al, 1994; Spencer, 1994; Hackman and Wageman, 1995; Ahire et al, 1996; Black and Porter, 1996 etc.) These domains are top management leadership, customer management, people management, supplier management, quality information management, process management, learning, and continual improvement.
The TQM philosophy of satisfying customer needs and organizational survival provide initial impetus for the management of an organization to establish a production system. Top management's support and leadership for quality play the crucial role in ensuring the development and success of quality management (Flynn et al, 1994) . The promotion of cooperative spirit within the organization facilitates the implementation of process management, willingness, and ability of organizational members to learn. These lead to continuous improvement of the processes and product/services (Anderson et al, 1994) .
The organizational system of the TQM framework comprises of customer, the organizational member, supplier, and quality information management. These activities are implemented along with process management to support continuous improvement initiatives to enhance the production capability. This engenders the satisfaction of customer and the provision of feedback into the system. These two outcomes, in turn, generate sales revenues and system performance information back to the organization and continue into the next cycle of production and improvement (Flynn et al, 1994) . In short, the behavioral and methodological aspects of an organization's management systems at the operational level are required for the successful implementation of TQM practices. It is the synergistic implementation of the integral whole that ensures quality improvement in an endless manner (Anderson et al, 1994) . This hypothesis is premised on the constraining perspective in that organizational culture constrains TQM implementation in organizations (Yeung et al, 1991) . 
RESEARCH HYPOTHESES
RESEARCH METHOD
Research design
The study is descriptive and exploratory in nature; descriptive in the reporting of the phenomena (e.g. organization cultural profiles, TQM practices) and exploratory in the determination of the organizational cultures and their relationships with TQM practices. In addition, to capture the main characteristics of the population, there is a need to cover a wide range of phenomena with a more accessible observation at a less abstract level of organizational phenomena. Less abstract phenomena are more accessible to standardized assessment (Rousseau, 1990) . Standardized assessment allows objectivity on the interpretation of the data gathered and potential generalization of the results from a sample to the wider population (Martin 2002) . These considerations, together with the economy of the design and the rapid turnaround in data collection (Creswell, 2003) , have pointed to the design of a sample survey (Tan, 2002) for this study. Only local contractors were chosen to participate in the survey because of the requirement to achieve cultural uniformity and representativeness of the sample as the study entails cultural response from the participants. The participation of only local contractors would remove the problem of "imposed etic" (after Berry, 1990) represents the highest grade!) Accordingly, in relation to the new classification, only contractors with grades A1 to A2 (as large contractors), and B1 to B2 (as medium-sized contractors) were included as sample for the study (C1 to C3 contractors were taken to be small contractors). The characteristics and composition of the contractors forming the sample are given in Table 2 .
As shown in Table 2 , due to the small sample size, all of the 145 local contractors were invited to participate in the study. The participation was solicited through the company's managerial, professional, and executive personnel. In line with Maloney and Federle's (1993) 
Questionnaire design
The questions pertaining to organizational culture utilize the Organizational Culture Assessment Instrument (OCAI) developed by Cameron and Quinn (1998) under the Competing Values Framework (CVF) of cultural study. The instrument "measures" organizational culture with six content dimensions in the form of statements that dictate scenarios of organizational phenomena (hence the scenario analysis) (see Table 1 for the scenarios/questions asked for each ideal type). A respondent rates the level of similarity the statements resemble the current situation in his/her organization in the Likert-like scales (Quinn and Speitzer, 1991) . Each statement under a content dimension is associated with one cultural type as identified in the CVF. The completion of the OCAI provides a picture of the organizational culture and the values that characterize it (Cameron and Quinn, 1998) . For example, under the content dimension of "Organizational leadership," the statement "The leadership in the organization is generally considered to exemplify mentoring, facilitating or nurturing" is associated with the clan culture.
High scoring of this statement indicates that the respondent's organization demonstrates strong characteristic of clan culture! For TQM, the statements on various practices are presented and their level of implementation sought. The statements were eclectically constructed from a series of published literature involving empirical research on the implementation of TQM practices (Saraph et al, 1989; Flynn et al, 1994; Ahire et al, 1996; Black and Porter, 1996; and Claver et al, 2002) , construction organizational learning (Kululanga et al, 2002) , and relationship marketing (Low and Tan, 2002) . In all of these literatures, items that are relevant to the construction context that fall into the eight TQM domains identified earlier were used in the present study.
Modifications were performed on the statements to be couched in the manner befitting construction settings.
DATA ANALYSES AND DISCUSSIONS
Profiles of respondents and companies
The characteristics of the respondents and their companies are given in Eccles, 1981; Barthorpe, 2002) . In addition, as shown in Figure 1 e), the majority of the contractors are from the "medium" category of B1 and B2 (68% combined).
The organizational culture clusters
The hierarchical procedure of cluster analysis using Ward's clustering method was performed on the data from the OCAI section (i.e. the section on organizational culture). In Ward's method, the "similarity" measure is the distance between two clusters. This distance is calculated as the sum of squares between the two adjacent clusters summed over all variables used to characterize groups (Hair et al., 1998: 473, 496) . Further checks with the non-hierarchical clustering method and discriminant analysis using TQM elements of top management leadership and people management to test the predictive validity of the proposed solution have indicated that the 4-cluster solution is a reasonably stable solution for the present study. These 4 clusters, together with their proposed label and their main characteristics are given in Table 3 .
In Table 3 Table   3 ). This cultural orientation may have engendered the demanding tasks of managing the tensions and paradoxes inherent in the culture. With the high clan and hierarchy, high market, and moderate adhocracy cultural traits, this emergent cultural type experiences simultaneous competing demands of internal and external orientations. In addition, this culture also faces structural requirements of both flexibility and control.
Companies with Weak Comprehensive Culture have low adhocracy and market cultural traits while moderate clan and hierarchy traits. The means scores in Table 3 indicate that the companies with this cultural type emphasize moderately internal orientation (i.e. the clan and hierarchy) but are weak in external orientation. Accordingly, these firms may lack the dynamism required to face the volatile conditions and may not be as competitive as firms with other cultural orientation.
Cultural cluster and TQM practices
A series of ANOVAs were conducted to determine the differences among the emergent cultural types with the implementation of TQM (after Yeung et al, 1991) . ANOVA tests for the differences in the means of the four emergent cultural types (i.e. the groups) on the implementation of TQM practices. In addition, it also tests if the differences among the groups are significant. Hence, ANOVA can be used to test the hypotheses of the study (see next section). The results of the ANOVAs are given in Table 4 .
TQM practices across cultural types
As shown in Table 4 , there are significant differences among TQM elements across different cultural types. Hypothesis 1 is therefore supported in that TQM practices in organization with different dominant cultural types are significantly different (as shown in Table 4 with high F-value at p<0.05). Further, it can be discerned that the TQM implementation level in all elements for the "Strong comprehensive culture" is the highest, follows by the "Clan-driven culture", then the "Hierarchy-driven culture", and lastly the "Weak comprehensive culture". The implementation of the four TQM elements of people management, continual improvement, quality information management, and organizational learning are at the relatively lower levels. These four elements are consistently ranked 5, 6, 7, and 8 (not in particular order) in their implementation levels. The lower ranking of these elements suggests that the implementation level of these perceivably newer TQM elements is somewhat lacking if compared with the more traditional elements of customer management, top management leadership, process management, and supplier management. This points to the lack of attention, understanding, and appreciation of the newer TQM elements. The overall lowly to moderately implemented people management suggests that contractors embrace only marginally the human resource management.
While high implementation level of TQM elements are discernable in the strong comprehensive culture and to certain extent, the clan-driven culture, there is no particularly high level of implementation level on any element with the hierarchy-driven and weak comprehensive cultures. This observation partially supports Hypothesis 2 as it posits that organizations at the high level of TQM implementation will demonstrate similar cultural characteristics. The Hypothesis holds true for organizations with the strong comprehensive culture, and again, to a certain extent, the organizations with the clan-driven culture (with their high implementation of process management), the situations with the hierarchy-driven and weak comprehensive cultures do not support the Hypothesis. Indeed, their implementation levels of most elements are so mediocre that there are no clear indications of their preferred or strong elements! With retrospection, however, the persistently moderate to low level of TQM implementation for these two cultural types represent a "pattern" that is not conducive to TQM implementation.
TQM practices for each cultural type
Strong comprehensive culture
The high implementation level of process management (see Table 4 for actual ranking and mean score), indeed, the highest level among all the eight TQM elements for this cultural type appears to be the contribution of its high hierarchy cultural characteristics. In addition, the high characterization of the market culture and moderate characterization of adhocracy culture have contributed to the high implementation of customer and supplier management with the externally oriented behaviour of the two cultural ideal types. However, despite high characterization of the clan culture, this emergent cultural type only implements moderately-highly people management instead of the expected high level.
The moderate level characterization of adhocracy culture in the strong comprehensive culture implies that even the strong and well-rounded contractors among the four emergent cultural groups fare only marginally in the area of creativity, flexibility, innovativeness, and adaptability. These may have translated into the relatively lower implementation level of continual improvement and organizational learning (jointly ranked 6, see Table 4 ), and quality information management as these TQM elements acts as catalysts for the continual improvement initiatives based on the forces and demands for the organizations to be creative and flexible. Indeed, the lack of organizations with adhocracy-and market-driven cultures, and over one-third of contractors are having hierarchydriven culture in this sample may have indicated the lack of total flexibility and adaptability among local contractors. Further, the pattern also points to the fact that most local contractors (except contractors with strong comprehensive culture) are internally focused and controlled oriented. As noted by Yeung et al (1991) 
Hierarchy-driven culture
While the implementation level of process management for this emergent culture type is expected with its perceivably more mechanistic orientation as a result of high hierarchical inclination, its moderately-highly implementation level of customer management and top management leadership is a surprise. The implementation pattern suggests that although this emergent cultural type is dominated by the hierarchy culture, it does not demonstrate totally the negativities associated with the pure hierarchy culture (i.e. internally focused and controlled orientation). This observation has underpinned the notion of simultaneous presence of other cultural traits that have somewhat mitigated the negative impact of the pure hierarchy cultural type.
Weak comprehensive culture
For the TQM elements that are implemented at the moderate level, half of the proportion of their ranges is at the lower threshold of the moderate level with their mean ratings less than the medium rating of 3 (see Table 4 ). The moderate clan cultural traits also contribute to the low implementation level of people management. Further, the low adhocracy and market cultural characteristics have also resulted to (only) moderate implementation level of customer and supplier management.
The fact that 25% of the contractors in this sample are categorized under this emergent cultural group is rather alarming considering construction industry's volatile and turbulent conditions. It is unclear how the organizations with the weak comprehensive culture operate with their seemingly lacking ingredients in response to the environmental challenges.
CONCLUSIONS AND RECOMMENDATIONS
A balanced and strong organizational culture (as in the strong comprehensive culture) facilitates TQM implementation with its simultaneous internal/external and flexible/controlled orientations. But more importantly, the results have underscored the importance of balancing the cultural values across the four cultural ideal types. While a particular cultural orientation is not inherently wrong, it may not be conducive for the overall implementation of TQM practices. It is suggested that the cultural orientation of a firm be balanced across the four cultural ideal types.
While only four emergent cultural types were identified in this study, there may be other type of cultural profiles with their TQM implementation patterns among construction firms. Further studies can hence be conducted as follows:
• Studies can be conducted with larger sample size to examine the existence of other cultural types with their associated TQM implementation pattern.
• As the present study investigates only the relationships between the two variables, future study can be conducted to examine the causality between organizational culture and TQM implementation so that more accurate and better structured strategies can be formulated. This can also serve to validate the present study.
• Empirical study can be conducted to examine the relationships between organizational culture and TQM practices, and the company's competitiveness (e.g. Powell, 1995) .
• As present study covers only individual firm, the instrument adopted here can be used to investigate construction project-wide culture so that strategies can be devised to address the quality management issues inherent in the multi-party project environment.
The use of questionnaire survey for a cultural study is controversial. While the constraints encountered in the study have necessitated the use of survey, it is acknowledged that the issues on the lack of depth, the questionable content validity in association with the interpretation and the use of the cultural instrument developed in other cultural environment, and the part-whole fallacy (Martin, 2002) are present and may have contentiously affected the representativeness of the study. This study has nevertheless demonstrated the possible relationships between the organizational culture and TQM implementation in the construction organizational setting.
Recommendations
Based on the findings, two strategies may be recommended:
1. Modification of organizational culture in response to the diagnosis on the weak cultural aspects that requires fortification.
2. Adaptation of TQM practices to better suit the prevailing organizational culture so that quick results can be attained.
While it is possible that these two strategies are alternatives among themselves, it is more plausible that they are implemented in a simultaneous or sequential manner. In the latter scenario, modifications of organizational culture are to be taken place prior to the adaptation of TQM practices since cultural change is almost always the prerequisite of TQM implementation. Figure 2 shows the cultural-based TQM implementation strategies. The modification of the organizational culture aims to nudge the organizations towards achieving strong comprehensive culture. Specifically, companies are encouraged to adopt a more externally oriented outlook and flexible structure in order to be aligned with the TQM simultaneous internal/external orientation.
Because cultural modification is a long-term endeavour even in the simultaneous approach, the shorter-term strategy that the companies can adopt is to affect changes in TQM practices that could yield relatively quick results. The recommendations for TQM modifications are first directed on the practices that the companies implement at a considerable level with respect to their emergent culture, follow by other more lowly implemented practices. This approach exploits the relationship between the organizational culture and TQM implementation recognizing that organization implements practices better in the area where the values associated with the practices are in alignment with the culture prevailing in the organization -the "least-resistance" route (Kekäle and Kekäle, 1995; Kekäle, 1999) . The "feel-good" factor with the improved TQM implementation can then be cascaded to the remaining practices. For example, in organization with "hierarchy-driven culture," there is low emphasis on external orientation and high level implementation of customer and process management.
It is recommended that the organization modifies its cultural orientation to be more flexible and externally oriented while strengthening the customer and process management first. After these initial results are obtained, the organization can then proceed to improve other TQM practices.
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